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SSL Multi-Year Program Plan, May 2011: http://appsl.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_mypp2011_web.pdf
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A Market in Motion (e | Eneray Efcioncy &

Renewable Energy

e Tsunami of new products
coming to market

 Significant learning curve for both
manufacturers and buyers

« SSL is fundamentally different
from conventional technologies

« Unfamiliarity and lack of field data
mean increased risk

« Lots of hype and misinformation
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Market Trends Identified

Energy Efficiency &

Through DOE PrOgramS ENERGY | renewable Energy

 CALIPER: Independent lab testing of commercially
available LED and benchmark products

— Over 350 products tested; reports available

« GATEWAY: Demonstrations of LED products in real
applications

— Lessons learned; reports available

Nt e et

« Recessed downlights » 4'linear replacement lamps

« Outdoor, parking garage, wall | « Small replacement lamps
pack luminaires

« Cove lighting (when replacing
 Refrigerator case lighting linear fluorescents)

e 2’ x 2’ troffer luminaires

CALIPER data, www.ssl.energy.gov/caliper.html; GATEWAY data, www.ssl.energy.gov/gatewaydemos.html
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GATEWAY Demonstrations ShOWCaSe .. ceommerror | eneray Efficiency &

SSL Products in Real Applications ENERGY | rencwabie Eneray

* Projects implemented must save energy, be cost
effective, meet expectations for quantity and quality
of illuminance

* Purpose:

— Comparison of LED with incumbent technologies

— Comparison of rated values with measurements

— Feedback for manufacturers

— Objective information for utilities, municipalities, large
purchasers

— Tracking of year-to-year
technology progression

— Long-term performance
monitoring

New York, NY Chicago, IL
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Energy Efficiency &

ENERGY Renewable Energy

LED Parkin% Lot Lighting

| eavenwort

« System designed using DOE site
lighting performance specification

* 63% energy savings relative to
metal-halide baseline
* 6-to 10-year simple payback period
= $0.06 / KWh for electricity

Avg. 1.3 fc
Horizontal
Min. 0.8 fc
Horizontal
Max:Min 2:1
W/sf 0.04
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LED Parking Lot Lighting v cmssruenror | Eneray Efficiency &

M ancCc h eSte I ENERGY | renewable Energy

« LED improved both uniformity and
minimum illuminance

 Incorporates motion sensors and
dimming control
= 53% energy savings without dimming
= 74% estimated with dimming

« 3 year simple payback period

et
= 0.14/kWh for electricity (full outpuy)

and high maintenance $$ Avg. 3.8 fc 2.0fc

Photo credit: CBT Development

: o Horizontal
* Ongoing monitoring: _
luminaires and motion Min. 0-61c 1.0fe
Horizontal
SENsors Max:Min 28:1 3:1
Input 496 W 235 W
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LED Roadway Lighting

Energy Efficiency &

Palo Alto ENERGY Renewable Energy

 Compared HPS, LED, and induction light
sources

* Also evaluated remote monitoring/dimming

Colorado 96W  0.44 fc 15:1 1.22

atBayshore | epog 42w 0.24fc 121 1.08 $122
Difference -56% -45%

Colorado HPS 96W  0.36 fc 18:1 1.05

at Louis LED-30 54W 043fc 431  1.04 -$15
Difference -44% +19%

Amatrillo HPS 96W 0.27 fc 271 0.90
Induction 90W  0.23fc 23:1 1.23 -$173

Difference -6% -15%
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Parking Garage
WaSh | ngton ; C EN ERGY Renewable Energy

Minimum horizontal illuminance increased 21%
Average horizontal illuminance decreased 53%
55% wattage reduction, 77-85% kWh energy savings
1:1 replacement, approx. 8-yr simple payback (retrofit)

s s
)
LDl
Ca

Before (HPS) After (LED & motion)
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Completed GATEWAY

Energy Efficiency &

P rOJ e CtS EN ERGY Renewable Energy

* Reports available online:
www.ssl.energy.gov/gatewaydemos_results.html

LED T8 Replacement
Products: Seattle, WA
(May 2011)

LED Street Lighting:
San Francisco, CA
(Dec. 2008)

B8 LED Roadway Lighting:
Palo Alto, CA
(June 2010)

LED Parking Lot Lighting:
Leavenworth, KS
(May 2011)

LED Parking Garage
Lighting: Portland, OR
(Nov. 2008)

LED Street Lighting:
Portland, OR
(Nov. 2009)

LED Residential
Downlights and
Undercabinet Lights:
Eugene, OR

(Oct. 2008)

LED Retrofit Lamps: B LED Freezer Case

i San Francisco, CA ; dofiE=li-y 5= Lighting: Eugene, OR
(Nov. 2010) . § Rk ik

LED Roadway Bridge
Lighting: Minneapolis, MN
(Aug. 2009)

LED Museum Accent
Lighting: Chicago, IL
2 (Nov. 2010)

LED Walkway Lighting:
Atlantic City, NJ
(March 2008)

LED Parking Lot Lighting:
Manchester, NH
8 (June 2010)

LED Parking Lot Lighting:
West Sacramento, CA
(Feb. 2009)

LED Street Lighting:
Oakland, CA

(Phase Ill, November 2008;
Phase Il, January 2008)

www.ssl.energy.gov/gatewaydemos.html
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Municipal Solid-State

Energy Efficiency &

Street Lighting Consortium Renewable Energy

« Share experiences, best practices,
lessons learned from LED street
lighting demonstrations

* Regional workshops: Provide forum
for education, collaboration on
specifications and tools

Photo credit: Ryan Pyle

» Demonstrations: Kansas City, MO; T e
Sacramento, CA, Philadelphia, PA;

* Resources: Draft Model Specification for LED Roadway
Lighting; task group on Remote Monitoring & Adaptive
Lighting Controls

11 | Solid-State Lighting for Exterior Applications ssl.energy.gov



Model Specification for

.S. DEPARTMENT OF Energy Efficiency &

L E D Roadway ng ht| N g EN ERGY | Renewable Energy

* For use by municipalities, utilities,

ESCOs as template to be edited by e
each user

Performance Specification for

* Provides a common language, e - aaaah
framework, and checklist

* Appendix A provides consolidated
criteria for each luminaire type, T
evaluating at site/system or
I um I n ai re/ m a‘te ri al I ceve I Pacific Northwest National Laboratory

« Draft published for public comment;
final version expected in September PR

2011

www.ssl.energy.gov/resources.html
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CALIPER Guides Planning and ............

Energy Efficiency &

Fosters Developing Market ENERGY | renewable Encray

* Supports independent testing of wide | -
array of SSL, benchmark, anddemo
products i
— Guides DOE planning TS
— Informs development of standards |1 4=
and test procedures R Jcz=nl

 Rounds 1-12 completed

— Includes roadway, linear replacement lamps, _
high-bay luminaires, small replacement lamps ——=

« Reports available online

www.ssl.energy.gov/caliper.html
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CALIPER Reports and Analysis gNgERGY |Erere Eficency &

Renewable Energy

e Summary reports provide detailed analysis
of results for all products tested in each round

* Detailed test reports provide results for each s
product tested; available through searchable, | a
sortable database |

 Benchmark reports compare LED
products with conventional lighting
technologies

« Exploratory studies provide
nuanced analysis of test results
related to critical issues (e.g.,
reliability, color shift)

Qu
Noy,
tttttt
PR
>

www.ssl.energy.gov/caliper.html
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Lighting Facts® sl | Eneroy Effiony &

Renewable Energy

« www.lightingfacts.org

Beand X ¢—— Brand
Light Output/Lumens — - » x
wwmiesi rezers | | |ighting facts:
number, the more light is emitted. A Pragram of e US. 0O
Riponed a8 “Toss iegrated Flux (Lumens " o
CN-T9 lost repont

3 Light Output (Lumens)
Watts Waltts
Measures energy required to Sght Lumens per Watt (Efficacy)

the product. The lower the wattage, the
iess energy used,

Reporied as “input Power (Was)™ on LT3 report G ﬁ:::; (R::;:’)Qﬂﬂg
Lumens per — Measures color accuracy.
Watt/Efficacy Light &0 Colr rencition s Mo efiect of e leerg's ight
Measures efficiancy. The higher the i) s A SPOCTUM 0n the Colr ApEearance of Koot

rumbér, the more efficent the product,

¢—— Correlated Color
Reponed a3 “ERCacy” 0n LN-TY et rpport

Temperature (CCT)

- Measures light color
2700 00K 4500 500K “Cool™ colors have hghat Kalvin Sirmperstres (3600-5500 K,
‘wam” colors have lomer Color lemroeratunes (2700-3500 K)
- e e ———r

IESNA LM-79-2008 Colior femperatures higher Bhan 8500 are outside of the

INCUSYY SIanda G tesl procedure Pt A5 ronats are sccoeding 20 ISNA LM T 2008 Anproved Method ky the Dectros and! defoed d whin iGH. bt may be aporpnate tor
MOMGLRS Derformance Qualtes of LED uminaines Prommesns Sessng of Soid St Lightng The LS. Deparsment of gy 00F) veaties oy . y v
and imlegra Remps. K aiows Ko 2 tue comparson p Pt benl Gata wred resis

of harninaires rogardiess of he Ight source
Visit wws lightinglacts com for the Lade/ Reference Guvwde.

Registration Number ——@ e e sscaosmurmen

Model Numb@f Mode! Nusbar, L8 MMCHT MDA T 1 2300
Type I SOTIEAMSARGNT 12380
Type

15 | Solid-State Lighting for Exterior Applications ssl.energy.gov



DesignLights Consortium ™ e | Eneroy Effcency &

Renewable Energy

THE PREMIER RESOURCE FOR HIGH-QUALITY,
EMERGY-EFFICIENT, COMMERCIAL LIGHTING DESIGH AHD INFORMATION!

CONSORTIUM ( sewn...

HOME | SOLID STATE LIGHTING | HPT8 | TRAINING | LINKS/RESOURCES | MEMBERS | SKYLIGHTING | CONTACT US

m

Technical Requirements Table v1.6

SOLID STATE LIGHTING
See a list of our category definitions here

About
Designlights™ Consortium Qualified Products List- Mon-Residential Applications —
View/Download Submit any or all of the following product Information and Testing Results to Designlights for qualification *please
Category make note that it is ONE per submission®
Specifications Table PDF Download
Manufacturer Allowable
Application Overview S8
Minimum (ANSI
Manufacturer Minimum | Zonal Lumen| Luminaire C78.377- Minimum L70 Lumen Luminaire
Application Process Application | Light Output Density? Efficacy 2008) CRI Maintenance | Warranty
. ) 1} Outdoor 1,000 Im =100% 0-90°, |60 Im/W =5T00K 50 50,000 hrs 5 years
DLC Member Log in Pole/Arm- <10% 80-90°
.. . Mounted Area
Participating
and Roadway
Programs o
Luminaires
Qualified Products 7} Outdoor 1,000 Im =655 0-90° | 40 Im/W =5T00K 50 50,000 hrs 5 years
List Pole/Arm-
Mounted
FAQ Decorative
Contact Us Luminaires
1) Outdoor Wall- 300 Im =100% 0-90°, |60 Im/W =5700K 50 50,000 hrs 5 years
Mounted Area <10% 80-90°
Luminaires
4) Bollards 500 Im <15%: 90- 35 Im/W =6500K 50 50,000 hrs 5 years
1100
0% =1100
5} Wall-wash 575 Im =506: 20-40° | 40 Im/W 2700K, 50 50,000 hrs 5 years
Luminaires SO00K,
3500K,
AD00K,
4R00K, 5000K
&) Parking 2,000 lm »30% 60-80°, |60 Im/W =R700K 50 50,000 hrs 5 years
Garage =25% 70-80°
Luminaires
7) Fuel Pump 2,000 Im =40%: 0F to | 70 lm/W =h700K 50 50,000 hrs 5 years
Canopy 40° ; 240%:
40° to 70°

ttp:/www.designlights.org/solidstate.about.php 0 Internet | Protected Mode: On ‘3 v ®100% ~



SSL Website Resources e | Eneroy Effcency &

Renewable Energy

s oeraxuentor | Enorgy Efficiency &

EN RGY Renewable Energy

o Current Information | seiestte Lightng s

R&DPROJECTS ~ MARKET-BASED SSL BASICS INFORMATION

FINANCIAL
RAM PROGRAMS RESOURCES OPPORTUNITIES
O n p rO g ral I I y EERE » Building Technologies Program » Solid-State Lighting © Printableversion (@3 SHARE

Solid-state lighting (SSL) technology has the potential to cut U.S. lighting energy usage by one-quarter and contribute NEWS

significantly to our nation's climate change solutions. The U.S. Department of Energy acts as a catalyst to drive R&D
p I O g I e S S a l I e V e l I S breakthroughs in efficiency and performance, and to equip buyers to successfully apply SSL lighting. DOE Announces Funding Selections for SSL
R&D

June 8, 2!
SOLID-STATE LIGHTING BASICS

DOE Releases Latest Lighting Facts Product

L] [ Why SSL? » Snapshot
Why are government and industry June 1, 2011
. investments being directed to develop solid- DOE Educates and informs at LIGHTFAIR
state lighting? What strategies are needed to May 19, 2011
advance this promising technology?

DOE Releases GATEWAY Report on LED T8

. — LED Basics » Replacement Light Products
3 How do LEDs compare to conventional white May 17, 2011
TTOSE light sources, and what factors determine the
— Research & Development drives quality of lighting they provide? DOE Releases GATEWAY Report on Walmart
advances in LEDs and OLEDs for Parkin '-°'1|-'9h""9
general illumination Using LEDs » il

Today, a steady stream of LED replacement
lamps and light fixtures is entering the More News )

Subscribe to News Updates »
— R e O rtS A COMPREHENSIVE PROGRAM general lighting market. How can buyers
make informed decisions about using these EVENTS
The U.S. Department of Energy—together with industry products in key applications?
R&D Challenges » Webcast: LED Replacements for Linear

pariners—sponsors a comprehensive program to spur
SSL research, development, and commercialization
g How is R&D continually improving the energy I:::o:eﬁsc»eqm‘ Lamps
e 20, 2(

— Technical fact sheets e il oo oot
e Solicitations

« Register for ongoing
Sl Updates www.ssl.energy.gov

www.ssl.energy.gov/gatewaydemos.html
www.ssl.energy.gov/consortium.html
www.ssl.energy.gov/caliper.html

¥
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Contact/Questions Energy Effciency &

Renewable Energy

Jeff McCullough, LC

Pacific Northwest National Laboratory
jeff. mccullough@pnl.gov

(509) 375-6317
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